Articulation of a given speech sound is often contingent on the intention to produce subsequent sounds (co-articulation). Thus, intended acts affect the way current acts are executed. Here we show that the intention to subsequently repeat a short sentence, overtly or covertly, significantly modulated the articulatory musculature already during listening or reading (i.e., during the input phase). Young adults were instructed to read (whole sentences or word-by-word) or listen to recordings of sentences to be repeated afterwards. Surface electromyography (sEMG) recordings showed significant reductions in articulatory muscle activity, above the orbicularis-oris and the sternohyoid muscles, compared to baseline, during the input phase. These temporary reductions in EMG activity were contingent on the intention to subsequently repeat the input overtly or covertly, as well as on the input modality. Inhibition was stronger when an overt response was intended. When participants intended to repeat the sentences covertly, only auditory input but not reading resulted in significant reductions in sEMG activities during the input phase. Higher temporal resolution analyses also showed different patterns of activity modulations before the cue to respond, depending on the input modality and the intended response. Only when repetition was to be overt, a significant build-up of activity occurred after sentence presentation, before the cue to respond; this build-up was most pronounced when the sentence was heard or read wordby-word. Neurolinguistic models suggest that language perception and articulation interact; the current results suggest that the interaction begins already during the input phase, listening or reading, and reflects the intended responses.
3

Statement of Significance
Intended acts affect the way current acts are executed. Our results show that already during the perception of language input (listening to, or reading, short sentences), the state of muscles used in articulating speech sounds is affected by the intention of the individual to act in the future:
repeat what was heard or read, either aloud or silently. There was stronger temporary inhibition of articulatory muscles before voiced than before silent repetition. Moreover, whether a sentence was heard or read was also reflected in the pattern of articulatory muscle inhibition. Neurolinguistic models suggest that language perception and articulation interact; the current results suggest that the interaction begins already during input perception, listening or reading, and reflects our intended acts.
Introduction
Whether and how motor representations of speech are integral to speech perception has been debated for many decades. One perspective posits that the motor system plays a functional role both in speech production and in speech perception (e.g., Liberman, 1957; Liberman et al., 1967; Wilson, Saygin, Sereno, & Iacoboni, 2004; Pulvemuller and Fadiga, 2010; Yuen, Davis, Brysbaert, & Rastle, 2010; Skipper, Delvin, & Lametti, 2017) . A related position assumes an interaction between the perception of speech and the motor articulatory system, although the actual activation of the motor system is not necessary for perception (e.g., Hickok, & Poeppel, 2007; Poeppel & Hickok, 2004; Scott, McGettigan, and Eisner, 2009 ). According to the State-Feedback-Control (SFC) model of speech production (Hickok, Houde, and Rong, 2011) , there are pathways both for the activation of motor speech systems from sensory input (the forward prediction pathway) and for the mutual activation of auditory speech systems from motor activation (the feedback correction pathway). Thus, both views suggest that the state of articulatory musculature may be affected during speech perception (Galantucci, Fowler, & Turvey, 2006; Glenberg & Gallese, 2012; Hickok, Houde, and Rong, 2011) . In the present study, the state of articulatory muscles, during speech perception, was recorded to test the conjecture that the articulatory musculature is affected by the mode of language input but also by the intended motor task, specifically the intention to subsequently produce covert vs. overt speech.
Covert speech can be defined as a subjective "experience of language in the absence of overt and audible articulation" (e.g., Alderson-Day & Fernyhough, 2015) , conceptualized as a type of motor output, inner speech (Frith, 1992) . In healthy individuals, the effortless differentiation between inner, self-generated, speech and the perception of one's overt and others' speech (Allen, Aleman, & Mcguire, 2007) but also between self-generated and elicited 5 inner speech (Hulburt, Alderson-Day, Kuhn, and Fernyhough, 2016) is considered to reflect an interaction of perceptual and motor speech systems.
Current notions of whether and how motor representations of speech contribute to speech perception do not differentiate between the effects of different language input modalities. The primary modality for language is auditory, however, in literate individuals the interpretation of visual written language becomes automatic (Logan, 1997; Augustinova and Ferrand, 2014) .
Thus, another goal of the present study was to explore the effects of the modality of the linguistic input, read or heard, on the state of the articulatory system. Input-modality specific effects would support the hypothesis of multiple modes of interaction between the perception and motor production of language.
Two questions were addressed in the current study: i. whether the intention to subsequently generate a covert vs. an overt motor output, would differentially affect the activation of articulatory muscles, during the language input phase, and ii. whether the sensoryinput mode would affect the articulatory muscles before a speech response was initiated. To this end, a repetition task was developed, requiring the delayed production of either covert or overt speech in response to sentences presented as auditory or visual input.
We recorded surface electromyography (sEMG) over the Orbicularis Oris Inferior (OOI) and the Sternohyoid (STH) muscles throughout the repetition task, as shown in panel A of Figure   1 . On each trial, participants were presented with the sentence to be repeated in either the visual or auditory modality. However, participants were instructed to repeat the target sentence only after a visual 'go' cue. Thus, each trial was divided into a baseline, an 'input' epoch, which was the sentence presentation part of the trial, and an 'output' epoch, after the cue to repeat.
Articulatory muscle activation was calculated separately for each epoch; the current report 6 addresses the input, i.e., perceptual, epoch only (panel B of Figure 1 ). Previous studies have shown subtle muscle activity in speech musculature using sEMG during verbal mental imagery, silent reading, and silent recitation (Jacobson, 1931; Livesay, Liebke, Samaras, & Stanley, 1996; McGuigan & Dollins, 1989) . Also, activity in the OOI and the STH muscles was significantly higher when patients with schizophrenia reported hallucinations (Rapin, Dohen, Polosan, Perrier, and Loevenbruck, 2013) . Lip muscles activation, as recorded in sEMG, was higher during covert speech, compared to activation in a silent visualization task (Livesay et al., 1996) . However, studies that have examined EMG muscle activity of peripheral musculature in tasks unrelated to language (Conrad, Benecke, and Goehmann, 1983; Richartz, Lévénez, Boucart, & Duchateau, 2010; Kolářová, Krobo, Kolář, Hluštík, & Polehlová, 2016) , using both real and imagined movements, reported a 'premotor silent period' that is, an inhibition relative to baseline. Thus, the approach to data analysis in the current study was to compare the relative activation of articulatory muscles before (baseline) and during stimulus presentation (up to the 'go' cue for snetence repetition) in the different input and intended response conditions.
Results
The panels in Figure 2 present examples of the raw sEMG recordings (in µV) from both the OOI and STH muscles recorded from one of the participants (a representative trial from each of the 6 study conditions). For each trial, we computed the average values for two dependent variables: i. average rectified value (ARV), and ii, the root mean square (RMS) of the sEMG activity (µV). The values were extracted from two segments (epochs) of each trial: 1) fixation (baseline) epoch, 2) the stimulus presentation epoch (sentence presentation up to the Go cue) ( Figure 1 Panel B) ( Table 1) . A relative stimulus presentation activity measure (r-StimPresA = µV(stimulus presentation segment) -µV(fixation segment)) was computed for each trial.
ARV Analyses
A 2-way repeated measures ANOVA (Greenhouse-Geisser corrected) with Input Type (A (auditory), V1 (visual whole sentence), V2 (visual word-by-word)) and the Intended Output (Covert and Overt) for the r-StimPresARV from the OOI muscle showed a significant main effect of the Intended Output (F(1, 19)= 13.457, P=.002, ηp 2 =.415). Post hoc tests showed larger inhibition of activity (more negative r-StimPresARV) during the stimulus presentation epochs when the intended response was to be overt compared to when the intended response was to be covert (mean difference: 1.466 µV, P=.002) ( Figure 3A ). There was no main effect of Input Type, and no significant interaction.
A similar analysis on the r-StimPresARV derived from the Sternohyoid (STH) also showed a significant main effect of the Intended Output (F (1, 19) = 17.823, P<.001, ηp 2 =.484) ( Figure 3B ).
When an overt response was intended, stimulus presentation epochs were significantly more negative compared to stimulus presentation epochs when a covert response was intended (mean difference: .103 µV, P<.001). There was no main effect of the Input Type and no significant interaction.
RMS Analyses
The difference in RMS between the sentence presentation epochs and the corresponding fixation epochs (r-StimPresRMS) in the OOI and STH muscles are presented in Figure 3 panels C and D, respectively. A 2-way repeated measures ANOVA, with Input Type (A, V1, V2) and the Intended Output (Covert, Overt) for the r-StimPresRMS in the OOI muscle, showed a significant main effect of the Intended Output (F(1, 19)= 8.685, P<.01, ηp 2 =.314). This reflected 8 the relatively larger inhibition of activity (more negative r-StimPresRMS) during the stimulus presentation epochs when the intended response was overt, compared to when the intended response was covert (mean difference: 1.911 µV, P=.008) ( Figure 3C ). There was no main effect of Input Type, but there was a significant interaction of Intended Output and Input Type (F(2, 38)= 3.516, P=.04, ηp 2 =.156). Separate 1-way repeated measures ANOVAs, for each intended output, showed that when the intended output was covert there was a significant simple main effect of Input Type (F(2, 38)= 3.406, P=.044, ηp 2 =.152). Post hoc tests (Bonferroni corrected) indicated that OOI muscle activity was significantly more inhibited during the auditory presentation compared to V1 presentation (mean difference: .326 µV, p=0.01) ( Figure 3C ). There were no significant differences between r-StimPresRMS values during V2 presentation and the two other input types. In contrast, when the intended output was overt, there was only a trend towards a significant main effect of Input Type (F(2, 38)= 2.753, P=.076, ηp 2 =.127) with a somewhat larger inhibition of activity in the V2 condition ( Figure 3C ).
A similar analysis of r-StimPresRMS values derived from the STH muscle, showed a main effect of the Intended Output (F(1, 19)= 14.685, P=.001, ηp 2 =.436) ( Figure 3D ) with larger inhibition when an overt response was intended compared to when a covert response was intended (mean difference: .139 µV, P<.001) ( Figure 3D ). There was no main effect of Input Type, and no significant interaction.
Higher temporal resolution analysis
A higher resolution analysis of the fixation epoch was undertaken following the findings of Pei et al. (2011) , who reported ECoG data during a single word repetition task. Of relevance here, is that in Pei et al. (2011) study there was a difference in the signal dynamics during return to baseline, between the overt and the covert conditions (see their Figure 8 , p. 2968). We 9 therefore examined the dynamics within our baseline condition in both muscles. Figure 4 shows the changes in RMS activation values between the first and the last 200 ms of the fixation epoch (which lasted 2 sec). In both muscles, activation tended to decrease across the fixation epoch, and consistently there was higher activation, during fixation, when an overt response was intended. Given these dynamics within the fixation epoch, we used the value in the second fixation interval as the baseline in the following analyses.
The higher temporal resolution analyses of the stimulus presentation epoch was undertaken to explore the possibility that articulatory muscle inhibition is a type of 'preparatory inhibition'
as was reported in studies of non-language related, simple hand movements (Doque, Greenhouse, Labruna, & Ivry, 2017) . To this end, we compared muscle activity (relative to the second interval of the fixation epoch) in three intervals of 200 ms each ( Figure 5A ). These epochs included an interval related to the onset of sentence presentation, an interval beginning at the offset of the sentence presentation (beginning of the temporally jittered delay period), and the interval just before the Go signal (end of the delay period) ( Figure 5A , intervals A, B, and C, respectively). The RMS values of the sEMG activity (µV) were computed for each of these three pre-repetition intervals, and a relative activity measure was computed by subtracting the RMS (µV) value of the second fixation epoch. occurring during sentence presentation (interval A) across all input types. There was, importantly, a significant 3-way interaction of Intended Output, Input Type, and Interval (F(4, 76)= 4.022, P<.05, ηp 2 =.175). Post hoc analyses showed that overall there was a clear trend for an increase in inhibition-from interval A to interval C, prior to covert responses, but a decrease in inhibition prior to overt responses ( Figure 5B ). These opposing trends, increased vs. decreased inhibition across the three intervals, prior to covert and overt responses respectively, were most pronounced when sentences were presented in the auditory modality ( Figure 5B panels 1-4) .
To examine the differential effects of modality, we tested the interaction of Input Type with Interval separately for the two conditions of Intended Output. In the Covert condition, there was no interaction: the three input types resulted in similar dynamics across the three time- 
Discussion
The results of the current study show that articulatory muscle activity was inhibited during the stimulus presentation epoch, the language perception phase, but the magnitude of inhibition was contingent on the intended (future) response, i.e., more inhibition when an overt rather than a covert response was intended. The level of articulatory muscle inhibition was also dependent on the input type: the inhibition, during sentence presentation, was stronger in the auditory presentation condition, when covert speech was to follow; in the overt condition, inhibition was significantly stronger during visual word-by-word presentation.
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The more fine-grained analysis of the sentence presentation epoch showed that the timecourse of the articulatory muscle inhibition was also contingent on the intended response, overt or covert sentence repetition. Thus, prior to a covert response there was an increase in inhibition as the subjects were preparing to repeat the sentence, i.e., inhibition was at peak when the response initiation cue was nearing. In contrast, when overt responses were intended, the level of articulatory muscle inhibition tended to decrease (except in the V1 condition) as the cue to initiate the response approached; inhibition was at its peak during the presentation of the sentence rather than just before the response initiation cue. Indeed, when an overt response was intended, the articulatory muscle inhibition, that began very early in the sentence presentation epoch (within about 250 ms from sentence presentation onset), decreased regardless of whether the sentence was heard or read.
In the covert condition, there was significantly stronger inhibition during the auditory sentence presentation epoch compared to the visual sentence presentation epochs. Also, the differential trend, increased vs. decreased inhibition prior to the initiation of covert or overt speech responses, respectively, was the most pronounced when sentences were presented in the auditory modality ( Figure 5B ). One may conjecture that covert responses, where one will refrain from voicing to input, may reflect mechanisms that evolved to inhibit echolalia during a spokenauditory language interaction (conversation) (Stiegler, 2015) . Alternatively, it may be the case that the engagement of auditory-motor articulatory (feedforward and feedback) pathways, set up for spoken-heard language, is indirect and partial in reading. Reading may require extra steps in interacting with the motor-articulatory system, e.g., a transcoding of graphemes to speech sounds, and it may be the case that motor-speech networks are activated more strongly during listening to speech than in reading.
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The current results may be construed as reflecting a type of preparatory inhibition in relation to elicited speech (Conrad, Benecke, and Goehmann, 1983; Richartz et al., 2010; Kolářová et al., 2016; Lebon et al., 2016; Doque et al., 2017) . However, there is a difference in the time scales; in Lebon et al.' s study, inhibitory preparatory processes were found only 200 ms (but not 500 ms or 900 ms) prior to an imperative signal to move. Moreover, unlike the trend for increased inhibition closer to the Go signal, found by Lebon et al (2016) , in the current study, inhibition tended to decrease across time-points A, B and C before the initiation of an overt speech response, and only slightly increase before covert sentence repetition was cued. A positive relationship between the magnitude of pre-movement depression of tonic muscle activity and the subsequent phasic innervation burst has been suggested for ballistic arm movements (Conrad, Benecke, and Goehmann, 1983) . Our findings may be linked to the findings of Conrad et al. (1983) , if one considers the sentence presentation (input) epoch in the current study as a predictive phase necessarily preceding the actual Go signal. With the caveat of a different time scale and resolution, the current results show that the intended speech action (overt or covert) was a major factor in determining the degree of inhibition. However, the extended time course of inhibition and the fact that the inhibition occurred from the very beginning of the stimulus presentation epoch, when an overt response was intended, suggest a pattern of inhibition that differs from the pattern of inhibition described in non-language manual responses.
The current results are in line with two electrocorticography (ECoG) studies (Pei, et al., 2011; Leuthardt et al., 2012) of neural activity during a repetition task, requiring either overt or covert responses. The stimuli were single words presented in the visual and auditory modalities.
The intention to vocalize or not to vocalize, resulted in a differential buildup of cortical activity before the 'Go' cue in a repetition task. Both studies also showed different patterns for the two modalities of word presentation. In the auditory presentation condition, left pre-motor and primary motor cortical activity were evident during the input presentation phase, prior to both covert and overt responses. Whereas in the visual presentation condition, there was much lower left premotor and motor activation during stimulus presentation. Moreover, Pei, et al., (2011) (see their Figure 8A ) showed that visual and auditory presentations resulted in different time courses of left prefrontal and premotor activations during stimulus presentation epochs. More recently, Brumberg et al., (2016) reported ECoG recordings in participants instructed to read a familiar text aloud or silently. They found left fronto-motor activity at 440-240 ms prior to the initiation of repetition, in both the overt and covert speech production conditions. However, this activity was significantly higher when overt speech production was intended compared to the covert speech production condition. The findings of the current study raise the possibility that the left fronto-motor areas dynamics may relate, directly or indirectly, to the differential dynamics of inhibition of the articulatory musculature in the language perception phase. However, our measurements were purely motor; we have no way of knowing their origins in the central nervous system.
The higher temporal resolution analyses showed that in the overt condition, the pattern of inhibition across the input phase was similar in the auditory and the visual word-by-word conditions; the visual whole sentence condition differed from both. This difference may reflect the manner in which the perceptual information was accrued in the three conditions. In both the auditory and the visual word-by-word conditions, participants had to wait until the end of the stimulus presentation epoch in order to have the full stimulus content. In the visual whole sentence condition, the simple three word sentences could be perceived at a glance, and the sentence content may have been available relatively earlier compared to the other two conditions.
The enhanced sEMG signal observed in the OOI muscle compared to the STH muscle may reflect a potential confound resulting from the engagement of the STH muscles both in breathing and speech. In the current experimental setup and analysis, these factors were not dissociated. Nevertheless, the sEMG signals for the STH muscle were inhibited as a function of the linguistic input and output manipulations of the task, in patterns of modulations similar to the patterns recorded in the OOI muscle. In future experimental setups, the monitoring of breathing may afford means to isolate muscle activation associated with breathing, to be used as a covariate in the analysis.
Conclusions
The current results suggest that, prior to repetition, the articulatory system is actively inhibited during speech perception and reading. This inhibition was modulated by the intention to subsequently vocalize the input or not. Thus, the intention to act in the future (in terms of voicing) was a significant factor in articulatory muscle activity during language perception. The data of the current study suggest that the role of intention in language production during reading and listening, is dynamic, continuous, and contextual.
In a more general context, the current findings are also consistent with previous findings showing that planned, intended, motor actions can significantly affect ongoing actions; e.g., coarticulation, the finding that skilled speakers generate the initial phonemes of a sequence differentially, depending on the final phonemes (Kühnert & Nolan, 1999) . A recent study (Rozanov, Keren, & Karni, 2010) showed that the performance of the initial movements of a well-trained sequence of finger movements was compromised by the intention to subsequently omit a movement. In the current study, anticipatory effects were evident at the stage of input, before articulation actually occurred.
Materials and Methods
Participants
Twenty undergraduate students (5 males) 21-35 years old, participated in the study. All were healthy native speakers of Hebrew, right handed, and had normal or corrected-to-normal vision and normal hearing. The participants received either course credit or monetary compensation for their time (70 NIS).
Stimuli
The experiment included a set of 60 sentences (3 words, subject-verb-object). The stimulus set contained. There were 3 sets of 20 sentences (each set containing 96 syllables of 100 possible syllables in Hebrew). The stimulus sets were counterbalanced across participants and the three input mode conditions (auditory, visual whole sentence, visual single word sentence).
Visual sentence presentation was in Ariel font (size 20), black -on a gray background.
The duration of visually presented sentences was equated to the duration of the corresponding recorded sentences (Audacity(R) Version 2.0.0. (Audacity Team, 2012)); for word-by-word visual stimuli, each word was presented separately, at the center of the screen, for a duration proportionate to the duration of it's voiced production.
Apparatus
Surface EMG data were recorded at a sampling rate of 1000 Hz and amplified with a multichannel BioNex 8-slot chassis (Mindware Technologies, Grahanna, OH) equipped with a two BioNex 4-channel bio potential amplifier (Model 50-371102-00) (Figure 1 ). Data were viewed using MindWare acquisition software BioLab 2.4.
The experiment was designed using E-Prime 2 professional software (Schneider, Eschman, & Zuccolotto, 2002) and run on a HP PC with manual responses recorded using a keyboard and vocal responses through a Lavlier microphone (Alto Professional wireless microphone system) and an e-prime compatible response box. A Dell UltraSharp U2412M color monitor and headphones (Sony Stereo-Headphones, MDR-XD100) were used for visual and auditory sentence presentation, respectively. Participants were video recorded continuously.
Experimental Design
Since stimulus recognition in the auditory and visual modality can be temporally distinct (e.g., Whiting, Shtyrov, & Marslen-Wilson, 2014a) , two visual presentation conditions were used: a visual whole sentence presentation condition, and a visual word-by-word condition in which each word of the sentence was presented separately. In both conditions sentence presentation time was the equivalent amount of time in the corresponding auditory condition.
The experimental design was a 2 (Intended Output: Covert and Overt) X 3 (Input Type: Auditory (A), Visual Whole Sentence (V1), and Visual Word-by-Word (V2)) within subject comparison design. Input conditions (A, V1, V2) were mixed and counterbalanced within each block. Each target sentence was presented twice (for overt and for covert repetition) but never in the same input modality. There were separate blocks wherein either a covert or an overt repetition was required. The covert block always preceded the overt blocks (panel B of Figure 1 ).
Procedure
Before the presentation of each sentence, a fixation cross appeared at the center of the screen for 2 seconds. The sentence to be repeated followed in one of three modes: 1) auditory, via headphones (the fixation cross stayed on screen), 2) visual, sentence in full at the center of the screen (no audition), 3) visual, word by word presentation of the sentence at the center of the screen (no audition). In the first block, participants were instructed that repetition was to be covert (silent repetition); in the second block repetition was to be overt (repetition out loud).
Immediately following sentence presentation offset, a fixation cross was presented at the center of the screen for a duration of 400-700 ms (jitter), until the onset of a red dot. The red dot cued response initiation (Go cue) and was presented at the center of the screen until the participant pressed the "space" key (end of response).
Response times (RT) were measured from the onset of the red dot to "space" key press. Six trials with responses over 5 seconds or shorter than 200 ms were excluded. Inaccuracy of production (overt repetition block) occurred in eight trials (out of 1200 responses); these trails were excluded.
EMG data processing
The preprocessing was done using MATLAB R2018b (MathWorks Inc.). The sEMG raw data were rectified by absolute value and fed into a 20-450 Hz Butterworth band-pass filter (Butter, filtfilt, MATLAB). Additional movement artifact removal was done by offline inspection of the video recording. Swallowing was determined using both the video recordings (for physical movement of STH electrodes) and irregular peaks in the signal.
About 4.7% of the trials (113/2400 trials) were excluded from analysis due to technical and movement artifacts.
In the initial analysis, average rectified value (ARV) and root mean square (RMS) of the sEMG activity were computed for two segments: i. fixation, and ii. stimulus presentation.
Analyses of the output phase, sentence repetition segments, are not reported here. The fixation segment of the trial was considered a baseline, since no linguistic content was presented in this segment. Therefore, the values of the ARV and RMS of activation in the two muscles (OOI and STH) during the fixation segment were subtracted, respectively, from the ARV and RMS of activation during sentence presentation segment. We implemented tests for trial order or drift effects; these tests showed no significant trial order effects and no significant drifts in baseline activity (averaged for each participants, the linear slopes, <0.05%, were not significantly different from zero).
A higher temporal resolution analysis focused on RMS values. First, we addressed the dynamics of muscle activity during the fixation interval, by comparing two intervals of 200 ms each, one from the beginning of the fixation epoch (Fix1) and one from the end (Fix2) ( Figure   4 ). In both conditions and in both muscles there was lower activation levels in Fix2 compared to Fix1; in the OOI, the difference between the two fixation intervals was greater in the Overt than in the Covert condition. We next compared muscle activity (relative to Fix2) in three intervals of 200 ms each ( Figure 5B) : an interval related to the onset of sentence presentation (interval A), an interval related to the offset of the sentence presentation (interval B), and an interval just before the repetition cue (interval C) ( Figure 5B) . RMS values of sEMG activity (µV) were computed for each of the intervals, and a relative activity measure was computed by subtracting the RMS (µV) value of Fix2. There was a significant main effect of Interval (Huynh-Feldt corrected) (F (1.305,24 .801)=4.302, P<.05, ηp 2 =.185) with interval B marginally lower compared to interval A (mean difference=.034 µV, P=.097). Panel 4: intended overt response. There were no significant main effects or interaction. * P < 0.05, ** P < 0.01, *** P < 0.001. Error bars -standard errors.
Figure Legends
Table Legends
Table 1 -Mean and standard deviation for the average rectified value (ARV), and the root mean square (RMS) of the sEMG activity (µV) within each epoch (fixation and stimulus presentation), in each muscle (Orbicularis Oris Inferior -OOI, and Sternohyoid -STH). The ARV and RMS are shown for each of the six conditions (A_Cov = Auditory presentation, covert repetition intended; V1_Cov = visual whole-sentence presentation, covert repetition intended; V2_Cov = visual word-by-word sentence presentation, covert repetition intended; A_Ov = Auditory presentation, overt repetition intended; V1_Ov = visual whole-sentence presentation, overt repetition intended; V2_Ov = visual word-by-word sentence presentation, overt repetition intended).
